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(54) MOBILE COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable communication 
exactly by performing the connection of radio line to a 
base station through the path to the destination at all 
times. 

SOLUTION: This equipment has a CD-ROM 7 for storing 
road data, position information of base station and 
service area information, a radio communication ^ 
equipment 9 for communicating with the base station, an 

azimuth sensor 1 for detecting the current position of I lfl 

present vehicle, a distance sensor 2, a GPS receiver 5 
and a CPU 10. The route to the destination inputted from 
an operating switch 8B is searched by the processing of 
the CPU 1 0, and a base station change point for 
changing the base station to be communicated with the 

radio communication equipment 9 is found on this searched course. When the detected 
current position of present vehicle reaches the base station change point stored in an S-RAM 
13, the base station to perform communication through the radio communication equipment 9 
is automatically changed, so that communication can be performed at all times. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The storage means which memorized road data, and the positional 
information and service area information on a base station at least, A radio means 
to communicate with said base station, and a current position detection means to 
detect the current position of a self-car in which said radio means was carried, A 
destination input means to input the destination, and a path planning means to 
search for the path to the destination in which it was inputted with said destination 
input means, A base station changed part operation means to ask for the base 
station changed part for changing said base station which communicates with said 
radio means on the path for which it was searched with said path planning means, 
A base station changed part storage means to memorize the data of a base station 
changed part called for by said base station changed part operation means, The 
migration communication device characterized by having a base station 
modification means to change the base station which communicates through said 
radio means when the current position of the self-car detected with said current 
position detection means reaches the base station changed part memorized for 
said base station changed part storage means. 

[Claim 2] The migration communication device according to claim 1 characterized 
by having the display means which carries out a screen display of the current 
position of the map read from said storage means, and the self-car detected with 
the current position detection means, and the path to the destination searched 
with a path planning means. 

[Claim 3] The migration communication device according to claim 1 characterized 
by memorizing the data of this new base station for a storage means automatically 
[ when judged with the new base station which is not memorized with a judgment 
means to judge whether the base station positional information transmitted from 
said base station is memorized by the storage means, and said judgment means ]. 

[Claim 4] The migration communication device according to claim 1 characterized 
by giving priority to the area of said radio means which can be communicated, and 
performing path planning with a path planning means. 

[Claim 5] The migration communication device according to claim 2 characterized 
by carrying out a screen display of this search path that performed path planning 
with the path planning means with a display means with a map by making into the 
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[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** S hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is in the mobile phone system of a cellular 
communication system etc., and relates to the migration communication device 
which performs a base station switch with migration. 
[0002] 

[Description of the Prior Art] Conventionally, in the land mobile radiotelephone 
system of a cellular communication system, when it can talk over the telephone in 
the service area of a base station and moves to other service areas, it will switch 
to the base station where it moved, and will talk over the telephone through the 
radio circuit. 

[0003] Drawing 13 is drawing for explaining the switch condition of the base 
station in the conventional land mobile radiotelephone system etc. In drawing 13 
(a), it is in service area 39A of a base station A, and service area 39B of a base 
station B, and the mobile station 38 is located in service area 39A, and 
communicates through a base station A. In drawing 13 (b), a mobile station 38 
moves in the direction of service area 39B of a base station B from service area 
39A of a base station A, and it is located in the base station modification point with 
which area laps. Although first communicated with the base station A of service 
area 39A, if service area 39B of a base station B and a communication link are 
attained, a communication link terminate signal will be transmitted to a base 
station A, a communication link start signal will be transmitted to a base station B, 
and the connection switch to a base station B will be performed from a base 
station A. After this/ as shown in drawing 13 (c), in case the inside of base station 
B service area 39B of a mobile station 39 is under migration, it communicates 
through that base station B. 

[0004] Thus, also with the conventional migration communication device, from a 
base station A, in case it moves to the next base station B, it can communicate by 
switching the connection. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the migration 
communication device of the above-mentioned conventional example, there was a 
fault that the switch connection with the next base station might not meet the 
deadline, but it might become communication link impossible like a land mobile 
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radiotelephone machine if it moves in the service area of a base station at high 
speed. 

[0006] The technical problem in such a Prior art is solved, connection by the 
wireless circuit with the base station in the path to the destination is always made, 
and this invention offers the outstanding migration communication device with 
which a communication link becomes possible certainly. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned technical 
problem, the base station which communicates enables it to change it 
automatically, in case the base station changed part on the path for which it was 
searched is called for, and a self-car runs this search-path top and the migration 
communication device of this invention passes a base station changed part. 
[0008] Connection by the wireless circuit with the base station in the path to the 
destination is always made by the above, and the migration communication device 
with which a communication link becomes possible certainly can be offered. 
[0009] 

[Embodiment of the Invention] The storage means with which invention of this 
invention according to claim 1 memorized road data, and the positional 
information and service area information on a base station at least, A radio means 
to communicate with a base station, and a current position detection means to 
detect the current position of a self-car in which the radio means was carried, A 
destination input means to input the destination, and a path planning means to 
search for the path to the destination in which it was inputted with the destination 
input means, A base station changed part operation means to ask for the base 
station changed part for changing the base station which communicates with a 
radio means on the path for which it was searched with the path planning means, 
A base station changed part storage means to memorize the data of a base station 
changed part called for by the base station changed part operation means, When 
the current position of the self-car detected with the current position detection 
means reaches the base station changed part memorized for the base station 
changed part storage means It has a base station modification means to change 
the base station which communicates through a radio means. In case it asks for 
the base station changed part on the path for which it was searched, and a self- 
car runs this search-path top and a base station changed part is passed, it has an 
operation that the base station which communicates can change automatically. 
[0010] Moreover, invention according to claim 2 has an operation that transit to 
the destination becomes certainly and easy, according to the path to the current 
position and the destination of the map displayed and a self-car while have the 
display means which carries out a screen display of the current position of the map 
read from said storage means, and the self-car detected with the current position 
detection means, and the path to the destination searched with a path-planning 
means and always being attained the communication link with a base station. 
[0011] Moreover, invention according to claim 3 is a judgment means by which 
the base station positional information transmitted from said base station judges 
whether the storage means memorizes, and a judgment means. Since the data of 
this new base station were memorized for the storage means and the data of the 
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new base station which is not memorized are automatically memorized when 
judged with the new base station which is not memorized, it has an operation that 
a base station changed part calculates certainly and is obtained. 
[0012] Moreover, invention according to claim .4 has an operation that give priority 
to the area which can be communicated, perform path planning, and a 
communication link is ensured. 

[0013] Moreover, invention according to claim 5 carries out a screen display of 
this search path that performed path planning with the path planning means with 
a display means with a map by making into the destination the base station which 
can communicate, and has an operation that the path which searched as a 
destination the base station which can communicate when it is in the location 
outside [ which can be communicated ] area is displayed. 
[0014] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration 
of the operation gestalt of the migration communication device of this invention. 
In drawing 1 , it has the bearing sensor 1 which detects bearing of a self-car, the 
distance robot 2 which generates the pulse according to the engine speed of the 
wheel of a self-car, and the signal source Of supply 3 which outputs sensor signals, 
such as on-off signals which are not illustrated, such as a brake switch and a 
parking switch, and a signal for a supply voltage monitor. Furthermore, the sensor 
signal-processing section 4 which processes the sensor signal from the bearing 
sensor 1, a distance robot 2, and the signal source of supply 3 and two or more 
GPS (Global Positioning System) The GPS receiver 5 which receives the electric 
wave from a satellite and outputs self-absolute location (LAT, LONG) data, and 
CD-ROM drive 6 which sends out map data are formed. Moreover, it has CD-ROM7 
which stored beforehand the map data which CD-ROM drive 6 reads, the display 
and control unit 8 which are arranged in the vehicle interior of a room, and the 
radio communication equipment 9 for communicating with a base station. 
Furthermore, the display and the control unit 8 have two or more actuation switch 
8B set to liquid crystal display 8A which carries out a screen display of a map, a 
self-transit location, the direction, etc. from display map expansion or the 
directions switch of contraction, the switch that directs path planning. 
[0015] Next, the main frame has the memory 12 for working (D-RAM) which 
memorizes the arithmetic and program control (CPU) 10 which controls each part, 
ROM 11 which memorized beforehand the program for control which CPU 10 
performs, the bearing sensor 1 and a distance robot 2, the signal source of supply 
3, the GPS receiver 5, CD-ROM drive 6 and the data from a radio communication 
equipment s, and the operation data of CPU10. Moreover, the memory (S-RAM) 
13 for backup which memorizes data required at the time of a current supply halt, 
and the memory (kanji font ROM) 14 which memorizes beforehand patterns which 
liquid crystal display 8A displays, such as an alphabetic character and a notation, 
are formed. Furthermore, it has the memory (V-RAM) 16 which memorizes the 
image which compounds kanji fonts, such as a name of a town from the display 
image and kanji font ROM 14 from the image processor 15 and this image 
processor 15 for forming a display image based on map data or self-location data, ' 
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and a road name, and is displayed by liquid crystal display 8A. Moreover, it has 
the communication interface 18 for the RGB conversion circuit 17 which changes 
into a chrominance signal the data which V-RAM16 outputs, and is outputted to 
liquid crystal display 8A, and the GPS receiver 5, CD-ROM drive 6 and a radio 
communication equipment 9 and CPU10 to exchange data. Furthermore, it has the 
voice processor 19 which generates and outputs the data from CPU 10 to a 
predetermined voice-told message, and the loudspeaker 20 which outputs the 
voice-told message from this voice processor 19. 

[0016] Next, actuation of this operation gestalt is explained. Bearing is detected, 
and a distance robot 2 supplies sensor signals, such as on-off signals which are 
not illustrated from the signal source of supply 3 while generating the pulse 
according to the engine speed of the wheel of a self-car, such as a brake switch 
and a parking switch, and a signal for a supply voltage monitor, to the sensor 
signal-processing section 4, and the bearing sensor 1 is outputted to CPU 10 from 
here. Moreover, the GPS receiver 5 receives the electric wave from two or more 
GPS Satellites, and outputs self-absolute location (LAT, LONG) data to CPU10 
through a communication interface 18. Similarly, CD-ROM drive 6 outputs the data 
which communicated with the base station in the mobile phone system of a 
cellular communication system to CPU 10 through a communication interface 18, 
for example from the map data read from CD-ROM7, and a radio communication 
equipment 9. These actuation is performed by actuation switch 8B of a display and 
a control unit 8. Moreover, a screen display of a map, a self-transit location, the 
direction, etc. is carried out by liquid crystal display 8A. 
[0017] In the main frame, CPU10 performs the operation according to the 
program for control of ROM 11, the bearing sensor 1, a distance robot 2, the signal 
source of supply 3, the GPS receiver 5, CD-ROM drive 6 and the data from a radio 
communication equipment 9, and the operation data of CPU 10 are memorized to 
D-RAM12, and data required at the time of a current supply halt are memorized by 
S-RAM13. Furthermore, while patterns which liquid crystal display 8A displays, 
such as an alphabetic character and a notation, are read from kanji font ROM 14 by 
control of CPU10, the image processor 15 forms a display image based on map 
data or self-location data. While memorizing the image which compounds kanji 
fonts, such as a name of a town from the display image and kanji font ROM 14 
from the image processor 15, and a road name, and is displayed by liquid crystal 
display 8A by V-RAM16, the RGB conversion circuit 17 changes into a chrominance 
signal the data which this V-RAM16 outputs, and outputs them to liquid crystal 
display 8A. Furthermore, the data from CPU 10 are created to a predetermined 
voice-told message, and the voice processor 19 outputs to a loudspeaker 20, and 
performs the voice output. 

[0018] Drawing 2 is drawing showing the data format memorized by CD-ROM7. In 
drawing 2 , this data format has De Dis Clavel 21, the drawing parameter 22, the 
map leaf management information 23, a map leaf 24, and the path planning data 
25. Background data, alphabetic data, road data, etc. are memorized by the map 
leaf 24, and the data for every unit map which divided the topographical map of 
the Japan whole country by the LAT and LONG are memorized. The map leaf which 
described the narrow area in the detail is set to the map leaf 24 from the map leaf 
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which described the large area coarsely. Each map leaf consists of map display 
level A, B, and C which described the same area. A is described for this map 
display level A-C by the detail from B, and B is described by the detail from C. 
Moreover, every place Fig. display level A-C consists of map display level 
management information and two or more units. A unit describes the area which 
divided the area of every place Fig. display level into plurality, and each unit 
consists of a unit head, an alphabetic character layer, a background layer, a road 
layer, a base station information storing layer, an option layer, etc. The name of a 
place displayed on a map, a road name, a facility name, etc. are recorded on an 
alphabetic character layer, and the data for drawing a road, a facility, etc. are 
memorized by the background layer. 

[0019] Drawing 3 is drawing for explaining a road layer. As shown in drawing 3 , 
the data about the coordinate point (node) and line (link) which describe a road 
including a crossing, for example, a node number, the LAT, LONG, a link number, 
link distance, etc. are memorized. In drawing 3 , a round mark (0) shows a node 
and the line between this node shows the link. Moreover, the black dot (-) of the 
node number 4 of a unit 2 and the node number 3 of a unit 1 shows the crossing 
node. In addition, the data recorded on the road layer do not participate in a map 
display directly, but are used as road-system information for map matching. In the 
above-mentioned base station information storage area, location DEHITA (LAT, 
LONG) of a base station, the service area of a base station, the ID number of a 
base station, etc. are memorized. In drawing 2 , retrieval data are recorded for 
each [ from the hierarchy 0 for the area where the path planning data 25 are 
narrow to the hierarchy n for a large area ] hierarchy of every. Each hierarchy's 
retrieval data consist of data 27 and a path indicative data 28 between the node 
connection data 26 and link assumption passage support (link cost). 
[0020] Drawing 4 is drawing for explaining the path planning approach. In drawing 

4 , the node connection data 26 are data which each node a-g, x, and y are data 
in which it is shown with which node it connects, for example, show connecting 
with Nodes a, d, f, and y about Node c. Moreover, the link cost data 27 show the 
link cost between each node, as shown in drawing 4 , the link cost between Node a 
and Node c is "5", for example, as for the link cost between Node a and Node b, 
"10" and the link cost between Node a and Node d show that it is "20." The above- 
mentioned link cost is called for by the degree type (1). 

[0021] 

Link cost = link distance / setting speed — (1) 

Drawing 5 is drawing showing the setting rate for link cost calculation. In drawing 

5 , this setting rate is set up according to for example, road classification and the 
width of street. Data for the path indicative data 28 to display the path chosen by 
the search path on a display map are recorded. 

[0022] This path planning actuation is explained. As shown in drawing 4 , path 
planning adds the link cost of all paths from Origin (current position node) X to the 
destination node Y, and chooses the path in which link cost is the lowest. In the 
case of drawing 4 , since the link cost sum total (10+5+5+5+5+5=35) of link X- 
>a->c->d->f->g->y becomes the smallest, this path is chosen. 
[0023] The nearest start node, the purpose, and a node are chosen from the 
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location of an origin and the destination in this path planning actuation. In drawing 
4 , it is shown that Node X was chosen as a start node and Node Y was chosen as 
the purpose node. Next, the path planning data containing the start node X are 
read from CD-ROM7, and the path planning by the side of an origin is performed. 
This path planning chooses the path to which the link cost sum total becomes the 
lowest as mentioned above. Next, it is judged as a result of retrieval whether it 
connected with the purpose node. When the purpose node Y is contained in the 
data which the distance from an origin to the destination read from near and CD- 
ROM? comparatively, it is judged with having connected with the purpose node, 
but since it is not judged if it connects with the purpose node when the destination 
is far from an origin, the path planning data containing the purpose node Y are 
read from CD-ROM7, and the path planning by the side of the destination is 
performed. When the path chosen by the path planning by the side of this 
destination is not connected to the path planning by the side of an origin, one rank 
of retrieval hierarchies is raised. 

[0024] Drawing 6 is drawing for explaining the layered structure for path planning. 
In drawing 6 , when the path which the path chosen by the path planning by the 
side of an origin was not connected with the purpose node, and was chosen by the 
path planning by the side of the destination is not connected to the path for which 
the path planning by the side of an origin was searched, a hierarchy's 1 path 
planning 29 is read and the start node 30 and the purpose node 31 are set up. If 
searched for the path shown as a continuous line by the path planning in a 
hierarchy 1, the path from an origin to the destination will be constituted, the 
indicative data of the path for which it was searched will be created, and path 
planning will be ended. In drawing 3 , the thick line shows the guidance path 
chosen by the result of path planning, and it is shown that it is the guidance path 
as which the path of the node l->2->3->6->7->8 of node 1 ->2 ->3 ->4 ->5 ->6 
-> YUTTO 1 of a unit 2 was chosen. Selection of a guidance path sets the induction 
points (guidance point) Al, Bl, CI, and A2, B-2, and C2 as about 700m before a 
crossing node (the node 4 of a unit 2, and node 3 of a unit 1), and 300m and 
100m. if the current position reaches the induction point A with transit of a self-car 
— predetermined voice guidance — for example, it shows around with voice, 
saying "it is the left in about 700m." If the induction points B and C are reached 
similarly, it will show around with voice, respectively, saying "it is the left in about 
300m", and "it being the left soon." 

[0025] Drawing 7 is drawing showing the table created by path planning, and 
drawing 8 is drawing showing the processing which makes modification point 
creation and modification of a base station. In drawing 8 , an alternative pathway 
tailing data table ((A) of drawing 7 ) is first created by path planning at step SI. A 
path tailing data table ((B) of drawing 7 ) is created with an alternative pathway 
tailing data table at the following step S2. Each node is searched with step S3 in 
order to ask for a communication link base changed part from a path tailing data 
table. It asks for the base station nearest to each node recorded on the path 
tailing data table in the following step S4. Here, it asks for the nearest base 
station of the distance of a node and a base station from the location data (LAT, 
LONG) of each node, and the location data (LAT, LONG) of each base station read 
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from the base station information storing layer currently recorded on CD-ROM7. It 
judges whether the nearest base station of a front node and the nearest base 
station of a current node are in agreement at the following step S5. This judgment 
judges whether it is the base station where the nearest base station for which it 
asked by the node 1 of the unit 2 in drawing 3 and the nearest base station for 
which it asked by the node 2 of a unit 2 are the same. When there is no nearest 
base station of the here last node, it judges with the changed part of a base 
station being between this last node and the node for which it asked now, and 
base station modification point data are created. For example, it is shown in 
drawing 3 , and when the nearest base station in the nodes 1, 2, and 3 of a unit 2 
is the same base station Ml and the nearest base stations in the node 4 of a unit 2 
are said base station Ml and a different base station M2, a base station changed 
part will exist between the node 3 of a unit 2, and a node 4, and a base station 
changed part is set up between a node 3 and a node 4. That is, as shown in (D) of 
drawing 7 , base station modification point data (a) are recorded. This base station 
modification point data (a) is the location data (LAT, LONG) of a base station 
changed part, the ID number of the base station before modification, location data 
and the ID number of the base station after modification, location data, etc. Base 
station modification point data (b), (c), (d), and (e) are created similarly. When 
the last base station and the base station for which it is asking now are not in 
agreement at the following step S5, a base station changed part is created at step 
S6. Moreover, when the last base station and the base station for which it is 
asking now are in agreement, progress to the following step 7, without creating a 
base station changed part, and base station creation processing receives all the 
nodes of a path tailing data table here. Termination of this base station point data 
origination processing performs [ next ] base station modification processing using 
the base station modification point data computed last time by transit of a self-car. 
Next, it asks for whether the self-car passed the base station changed part in step 
S8. When it passes through a base station here, the information for progressing to 
step S9 and changing a base station into a radio communication equipment 9 is 
transmitted. For example, they are the positional information of the next base 
station, an ID number, etc. Next, it progresses to step S10 and judges whether 
base station modification processing was performed to all base station modification 
point data. If all are not completed, it returns to step S8. If this processing 
processes by base station modification point data, it will be that it is ended. Thus, 
it asks for the base station changed part on a guidance path, and base station 
modification which the radio communication equipment 9 was making at any time 
in quest of the received field strength and the base station which can be 
communicated of a received electric wave by getting to know the current position 
of a self-car is processed simply. 

[0026] Drawing 9 is the flow Fig. showing the procedure which carries out the 
sequential addition of the increasing base station. In drawing 9 , it judges whether 
ID transmitted from the base station received with the radio communication 
equipment 9 at step S21 and positional information exist in the data memorized 
by the store (CD-ROM7 or S-RAM13). When it is the new base station which does 
not exist in storage (CD-ROM7 or S-RAM13), it progresses to step S22 and 
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memorizes as a new base station to S-RAM13. In the case of the base which 
already exists in storage, it ends, without performing the processing. 
Consequently, the sequential addition of the base station which increases with new 
creation can be carried out, and new data supply for asking for a base station 
changed part certainly is performed. 

[0027] Drawing 10 is drawing for explaining the processing at the time of reaching 
to the area which can be communicated, and drawing 11 is drawing showing the 
display screen of guidance to a communications area. In drawing 10 , when a 
radio communication equipment 9 (self-car) moves out of the service area of a 
base station, the nearest base station is searched from the current position 
outside a service area, path planning is performed by making this base station into 
the destination, and the path to the nearest base station is displayed on the map 
on liquid crystal display 8A. In drawing 11 (a), the shadow area 35 shows the 
service area which can communicate with a base station. Moreover, when the 
earphone mark 36 which shows whether it can communicate or not is on, the 
communication link is possible. It is shown that it cannot communicate when the 
earphone mark 36 is not on. If the self-car location 34 separates from the area 
which can be communicated as shown in drawing 11 (b), processing shown in 
drawing 10 will be performed. By this processing, it judges whether the 
communication link with a base station is possible at step S31. When it cannot 
communicate, it judges whether the demand from a user performs guidance to the 
area which can be communicated at step S32. When a user demands guidance to 
the area which can be communicated, as step S33 shows to drawing 11 (c), 
Screen 37 searched even for possible area is displayed on the display screen, and 
path planning processing to the nearest base station is performed. Thus, when a 
user wants to telephone, from the map of the display screen, it can reach quickly 
to the area which can be communicated by using the base station data memorized 
by the store in the path planning to the area which does not become clear, and 
which can be communicated. 

[0028] Drawing 12 is drawing showing the example of the display screen in liquid 
crystal display 8A at the time of a setup of the destination. In drawing 12 , it 
inputs whether it searches for 33d of paths which pass through destination 33a, 
the course grounds 33b and 33c, and a turnpike, and inputs whether priority is 
given to area 33e of a radio communication equipment 9 which can be 
communicated, and path planning is performed. When assignment 34 which gives 
priority to the area which can be communicated at the time of a setup of this 
destination is performed, the path planning which uses the link cost which 
subtracted the predetermined value from the link cost (for example, link cost 
shown in drawing 4 ) in [ which can be communicated ] area is performed. 
[0029] Consequently, although it may be taking a long circuit for a while when a 
radio communication equipment 9 is always used while the car passed, the root 
where a radio communication equipment 9 is always usable can be chosen. 
[0030] 

[Effect of the Invention] Since the base station which communicates has changed 
the migration communication device of this invention automatically in case the 
base station changed part on the path for which it was searched is called for, and 
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a self-car runs this search-path top and it passes a base station changed part, 
connection by the wireless circuit with the base station in the path to the 
destination is always made, and a communication link becomes possible certainly, 
so that clearly from the above explanation. 
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TECHNICAL FIELD 

[Field of the Invention] This invention is in the mobile phone system of a cellular 
communication system etc., and relates to the migration communication device 
which performs a base station switch with migration. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, in the land mobile radiotelephone 
system of a cellular communication system, when it can talk over the telephone in 
the service area of a base station and moves to other service areas, it will switch 
to the base station where it moved, and will talk over the telephone through the 
radio circuit. 

[0003] Drawing 13 is drawing for explaining the switch condition of the base 
station in the conventional land mobile radiotelephone system etc. In drawing 13 
(a), it is in service area 39A of a base station A, and service area 39B of a base 
station B, and the mobile station 38 is located in service area 39A, and 
communicates through a base station A. In drawing 13 (b), a mobile station 38 
moves in the direction of service area 39B of a base station B from service area 
39A of a base station A, and it is located in the base station modification point with 
which area laps. Although first communicated with the base station A of service 
area 39A, if service area 39B of a base station B and a communication link are 
attained, a communication link terminate signal will be transmitted to a base 
station A, a communication link start signal will be transmitted to a base station B, 
and the connection switch to a base station B will be performed from a base 
station A. After this, as shown in drawing 13 (c), in case the inside of base station 
B service area 39B of a mobile station 39 is under migration, it communicates 
through that base station B. 

[0004] Thus, also with the conventional migration communication device, from a 
base station A, in case it moves to the next base station B, it can communicate by 
switching the connection. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since the base station which communicates has changed 
the migration communication device of this invention automatically in case the 
base station changed part on the path for which it was searched is called for, and 
a self-car runs this search-path top and it passes a base station changed part, 
connection by the wireless circuit with the base station in the path to the 
destination is always made, and a communication link becomes possible certainly, 
so that clearly from the above explanation. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in the migration 
communication device of the above-mentioned conventional example, there was a 
fault that the switch connection with the next base station might not meet the 
deadline, but it might become communication link impossible like a land mobile 
radiotelephone machine if it moves in the service area of a base station at high 
speed. 

[0006] The technical problem in such a Prior art is solved, connection by the 
wireless circuit with the base station in the path to the destination is always made, 
and this invention offers the outstanding migration communication device with 
which a communication link becomes possible certainly. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned technical 
problem, the base station which communicates enables it to change it 
automatically, in case the base station changed part on the path for which it was 
searched is called for, and a self-car runs this search-path top and the migration 
communication device of this invention passes a base station changed part. 
[0008] Connection by the wireless circuit with the base station in the path to the 
destination is always made by the above, and the migration communication device 
with which a communication link becomes possible certainly can be offered. 
[0009] 

[Embodiment of the Invention] The storage means with which invention of this 
invention according to claim 1 memorized road data, and the positional 
information and service area information on a base station at least, A radio means 
to communicate with a base station, and a current position detection means to 
detect the current position of a self-car in which the radio means was carried, A 
destination input means to input the destination, and a path planning means to 
search for the path to the destination in which it was inputted with the destination 
input means, A base station changed part operation means to ask for the base 
station changed part for changing the base station which communicates with a 
radio means on the path for which it was searched with the path planning means, 
A base station changed part storage means to memorize the data of a base station 
changed part called for by the base station changed part operation means, When 
the current position of the self-car detected with the current position detection 
means reaches the base station changed part memorized for the base station 
changed part storage means It has a base station modification means to change 
the base station which communicates through a radio means. In case it asks for 
the base station changed part on the path for which it was searched, and a self- 
car runs this search-path top and a base station changed part is passed, it has an 
operation that the base station which communicates can change automatically. 
[0010] Moreover, invention according to claim 2 has an operation that transit to 
the destination becomes certainly and easy, according to the path to the current 
position and the destination of the map displayed and a self-car while have the 
display means which carries out a screen display of the current position of the map 
read from said storage means, and the self-car detected with the current position 
detection means, and the path to the destination searched with a path-planning 
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means and always being attained the communication link with a base station. 
[0011] Moreover, invention according to claim 3 is a judgment means by which 
the base station positional information transmitted from said base station judges 
whether the storage means memorizes, and a judgment means. Since the data of 
this new base station were memorized for the storage means and the data of the 
new base station which is not memorized are automatically memorized when 
judged with the new base station which is not memorized, it has an operation that 
a base station changed part calculates certainly and is obtained. 
[0012] Moreover, invention according to claim 4 has an operation that give priority 
to the area which can be communicated, perform path planning, and a 
communication link is ensured. 

[0013] Moreover, invention according to claim 5 carries out a screen display of 
this search path that performed path planning with the path planning means with 
a display means with a map by making into the destination the base station which 
can communicate, and has an operation that the path which searched as a 
destination the base station which can communicate when it is in the location 
outside [ which can be communicated ] area is displayed. 
[0014] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration 
of the operation gestalt of the migration communication device of this invention. 
In drawing 1 , it has the bearing sensor 1 which detects bearing of a self-car, the 
distance robot 2 which generates the pulse according to the engine speed of the 
wheel of a self-car, and the signal source of supply 3 which outputs sensor signals, 
such as on-off signals which are not illustrated, such as a brake switch and a 
parking switch, and a signal for a supply voltage monitor. Furthermore, the sensor 
signal-processing section 4 which processes the sensor signal from the bearing 
sensor 1, a distance robot 2, and the signal source of supply 3 and two or more 
GPS (Global Positioning System) The GPS receiver 5 which receives the electric 
wave from a satellite and outputs self-absolute location (LAT, LONG) data, and 
CD-ROM drive 6 which sends out map data are formed. Moreover, it has CD-ROM7 
which stored beforehand the map data which CD-ROM drive 6 reads, the display 
and control unit 8 which are arranged in the vehicle interior of a room, and the 
radio communication equipment 9 for communicating with a base station. 
Furthermore, the display and the control unit 8 have two or more actuation switch 
8B set to liquid crystal display 8A which carries out a screen display of a map, a 
self-transit location, the direction, etc. from display map, expansion or the 
directions switch of contraction, the switch that directs path planning. 
[0015] Next, the main frame has the memory 12 for working (D-RAM) which 
memorizes the arithmetic and program control (CPU) 10 which controls each part, 
ROM 11 which memorized beforehand the program for control which CPU 10 
performs, the bearing sensor 1 and a distance robot 2, the signal source of supply 
3, the GPS receiver 5, CD-ROM drive 6 and the data from a radio communication 
equipment 9, and the operation data of CPU10. Moreover, the memory (S-RAM) 
13 for backup which memorizes data required at the time of a current supply halt, 
and the memory (kanji font ROM) 14 which memorizes beforehand patterns which 
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liquid crystal display 8A displays, such as an alphabetic character and a notation, 
are formed. Furthermore, it has the memory (V-RAM) 16 which memorizes the 
image which compounds kanji fonts, such as a name of a town from the display 
image and kanji font ROM 14 from the image processor 15 and this image 
processor 15 for forming a display image based on map data or self-location data, 
and a road name, and is displayed by liquid crystal display 8A. Moreover, it has 
the communication interface 18 for the RGB conversion circuit 17 which changes 
into a chrominance signal the data which V-RAM 16 outputs, and is outputted to 
liquid crystal display 8A, and the GPS receiver 5, CD-ROM drive 6 and a radio 
communication equipment 9 and CPU10 to exchange data. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the configuration of the migration 

communication device in the operation gestalt of this invention 

rPrawina 2] The block diagram showing the map data format of this operation 

gestalt 

[Drawing 3] The block diagram showing the configuration of the road layer of this 
operation gestalt 

["Drawing 4] The block diagram showing the configuration of the path which shows 
the path planning approach of this operation gestalt 

[Drawing 51 The block diagram of the setting rate data for link cost calculation of 
this operation gestalt 

[Drawing 61 The mimetic diagram showing the layered structure for the path 
planning of this operation gestalt 

[Drawing 7] The block diagram showing the table created by the path planning of 
this operation gestalt 

[Drawing 81 The flow Fig. showing modification point creation and modification 
processing of the base station of this operation gestalt 

[Drawing 91 The flow Fig. showing the procedure which carries out the sequential 

addition of the increment base station of this operation gestalt 

[Drawing 101 The flow Fig. showing the processing at the time of reaching to the 

area of this operation gestalt which can be communicated 

[Drawing 111 The indicator chart showing the display screen of guidance to the 

communications area of this operation gestalt 

[Drawing 121 The indicator chart showing the example of the display screen at the 

time of a setup of the destination of this operation gestalt 

[Drawing 131 The mimetic diagram showing the switch condition of the base 

station in the conventional land mobile radiotelephone system etc. 

[Description of Notations] 

1 Bearing Sensor 

2 Distance Robot 

3 Signal Source of Supply 

4 Sensor Signal-Processing Section 

5 GPS Receiver 

6 CD-ROM Drive 
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7 CD-ROM 

8 Display and Control Unit 
8A Liquid crystal display 
8B Actuation switch 

9 Radio Communication Equipment 

10 CPU 

11 ROM 

12 D-RAM 

13 S-RAM 

14 Kanji Font ROM 

15 Image Processor 

18 Communication Interface 
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